Introduction
Ladas [1] suggested investigating the nonlinear difference equation Since then, it has been proved that c = 1 is the common globally asymptotically stable equilibrium of this difference equation and all of the following difference equations (where a and b are nonnegative constants):
x n = x n−2 + x n−1 x n−3 x n−1 x n−2 + x n−3 , n = 1,2,..., x −2 ,x −1 ,x 0 > 0 (see [1] ), (
2)
3) [7] ), (1.7) [8] ).
(1.8)
Motivated by the above work and the work by Sun and Xi [2] , this article addresses the difference equation 
(1.10)
It can be seen that (1.9) subsumes (1.1) and (1.8). For example, if we let
n−l , and h(x 1 ,..., x r ) ≡ a, then (1.9) reduces to (1.8).
We prove that (1.9) admits c = 1 as the globally asymptotically stable equilibrium. As a consequence, our result includes all of the above-mentioned results.
Preliminary knowledge
For two functions, f (x 1 ,...,x n ) and g(x 1 ,...,x n ), we adopt the following notations:
Let R + denote the whole set of positive real numbers. The part metric (or Thompson's metric) [3, 4] 
Suppose there is a positive integer k such that p(T k (X),C) < p(X,C) holds for all X = C. Then C is globally asymptotically stable.
Theorem 2.2 (see [6, page 1])
. Let a 1 ,...,a n , b 1 ,...,b n , c 1 ,...,c n be positive numbers. Then
Moreover, one of the two equalities holds if and only if a
1 /b 1 = a 2 /b 2 = ··· = a n /b n .
Main result
The main result of this article is the following.
Theorem 3.1. Consider the difference equation 
Let {x n } be a solution of (3.1) . Then the following assertions hold: (i) for all n ≥ 1 and j ≥ 0, one has
(ii) there exist n ≥ 1 and j ≥ 0 such that one of the two equalities in chain (3.3) holds if and only if (x n−1 ,...,x n−r ) = (1,...,1); (iii) c = 1 is the globally asymptotically stable equilibrium of (3.1).
Proof. (i) For any given n ≥ 1, we prove the assertion by induction on j. By Theorem 2.2 and chain (3.3), we have
x n−i ,1/x n−i ,
So the assertion is true for j = 0. Suppose the assertion is true for all integer
By Theorem 2.2, chain (3.2), and the inductive hypothesis, we get Thus the assertion is true for j. The inductive proof of this assertion is complete.
